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[57] ABSTRACT 

A video system utilizes a "virtual tuner" that integrates 
signals from multiple video sources to provide a plurality of 
"virtual channels", each of which has both a video source 
and a channel associated with it. When a virtual channel is 
selected, the correct video source is selected and tuned to the 
correct channel automatically. The virtual tuner may be 
embodied in a television or in a separate electronic compo- 
nent coupled thereto, such as a direct broadcast satellite 
receiver. Alternatively, the video system may be embodied 
in a universal remote control which is capable of outputting 
multiple signals to multiple devices in response to a key 
depression, using either one or two signal transmitters. 
Channel information may also be downloaded or obtained 
from a database, for example, to customize an electronic 
component to receive local broadcast channels. 

9 Claims, 9 Drawing Sheets 
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APPARATUS AND METHOD FOR 
INTEGRATING A PLURALITY OF VIDEO 
SOURCES 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims priority under 35 U.S.C. §11 9(e) 
of U.S. Provisional Patent Application Serial No, 60/026, 
409, filed on Sep. 20, 1996 by Scott A. Stinebruner and 
entitled "Apparatus and Method for Integrating a Plurality of 
Video Sources", which provisional application is incorpo- 
rated by reference herein. 

FIELD OF THE INVENTION 

The present invention generally relates to an apparatus 
and method for integrating a plurality of video sources for 
display on a video display. More particularly, the invention 
relates to an apparatus and method implementing centralized 
control of such video sources to facilitate the selection of 
individual video signals therefrom. 

BACKGROUND OF THE INVENTION 

The television and video industries continue to deluge the 
ordinary consumer with countless video entertainment 
options from an ever-increasing array of providers. At 
present, many consumers have access to several video 
sources, including over-the-air television, cable, and 
satellite, not to mention VCR*s, laser discs, DVD discs, etc. 
Often, all of these sources are connected to a single televi- 
sion or video monitor, and are selectable by a viewer, often 
by using one or more remote controls. 

With such a wide assortment of viewing options, it 
becomes quite unwieldy to find and select specific programs, 
particularly when the programs are obtained from different 
video sources. Often, a series of keys must be pressed on one 
or more remotes to (1) select the desired video source, and 
(2) tune the video source to a desired channel. When an 
external video source is connected to a television through an 
RF connector and re-broadcast at a specific frequency (e.g., 
channel 3 or 4), the video source is selected by tuning the 
television to the proper channel. Universal remotes which 
control multiple devices have been developed to integrate 
control into a single device. In addition, an IR or RF 
transmitter may be coupled to an electronic component to 
enable the component to output a control signal to another 
device such as a cable box. However, selection of channels 
on different sources is still problematic because a series of 
keys must still be pressed to select and tune the correct video 
source. Often, additional keys on the remote must also be 
pressed so that the remote sends the signals to the appro- 
priate devices. 

Another difiBculty resulting from the proliferation of video 
programming is that specific programs or channels are 
difiBcult to find. Particularly with cable television, different 
cable companies may put different programs on different 
channels, and may even rearrange channels from time to 
time, making it difficult to find a specific program. 

One other specific problem occurs with direct broadcast 
satellite (DBS) systems due to blackout restrictions on 
broadcast television networks such as ABC, CBS and NBC. 
In particular, DBS providers are prohibited from broadcast- 
ing networks in areas served by local affiliates due to 
exclusivity arrangements between the networks and the 
aflaliates. A satelhte owner, wishing to view local television 
stations, is required to use a separate antennae or to sub- 
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scribe to cable service, and must often use an A-B switch to 
select between local (over- the -air or cable) and satellite 
signals. 

A similar problem is provided by cable descramblers, 

5 since premium services and pay-per-view programs can only 
be viewed using a separate cable box. A user may want to 
view programs primarily through the television tuner, 
however, since enhanced features such as channel block, etc. 
may be available through the television and not through the 

10 cable box. Thus, to view premium services, a user may be 
required to switch over to the cable box and tune the box to 
the appropriate channel. 

Many viewers like to "channel surf*, whereby 'hip" and 
"down" buttons are used to switch between channels in 

15 sequence to find a desired program. However, to select 
channels found on different video sources, a user often has 
to specifically select a new video source and tune the video 
source to the proper channel. 

It would be extremely desirable for many users to be able 

20 to quickly and effortlessly view programs from different 
video sources without having to specifically select and tune 
a video source. Therefore, a significant need has continued 
to exist for an improved manner of integrating multiple 
video sources into a video system. 

SUMMARY OF THE INVENTION 

The present invention addresses these and other problems 
associated with the prior art in providing a video system that 
utilizes a "virtual tuner** that integrates signals from multiple 

30 video sources to provide a plurality of "virtual channels", 
each of which has both a video source and a channel 
associated with it. When a virtual channel is selected, the 
correct video source is selected and tuned to the correct 
channel automatically. By selecting a virtual channel, the 

35 user is not required to specifically select, or even be aware 
of, which video source the channel originates. In addition, 
selection of a virtual channel may be performed with a single 
key depression, thereby greatly facilitating use of the mul- 
tiple video sources. 

40 In one preferred embodiment, the present invention may 
be embodied in a television or in a separate electronic 
component coupled thereto. In another preferred 
embodiment, however, the present invention may be embod- 
ied in a universal remote control which is capable of 

45 outputting multiple signals to multiple devices in response to 
a key depression. Implementing the invention in a single 
remote control in this manner would enable existing enter- 
tainment systems to obtain the benefits of the invention for 
a relatively modest expense. 

50 Therefore, in accordance with one aspect of the invention, 
there is provided a video system, including first and second 
tuners, each tuner coupled to a video source and being 
tunable to one of a plurality of channels from the video 
source in response to a tuning signal, and each tuner 

55 outputting a video signal; a source selector receiving the 
video signals from the first and second tuners and outputting 
one of the video signals in response to a select signal; a 
memory storing an array of virtual channels, each virtual 
channel having a channel indicator related to a desired 

60 channel and a source indicator related to a desired tuner; and 
a controller, coupled to the tuners, the source selector and the 
memory, the controller selecting one of the pluraUty of 
virtual channels by outputting a select signal, related to the 
source indicator of the selected virtual channel, to the source 

65 selector, and outputting a tuning signal, related to the 
channel indicator of the selected virtual channel, to the 
selected tuner. 



07/14/2004, EAST Version: 1.4.1 



6,133,910 

3 4 

In accordance with another aspect of the invention, there video source related to the channel indicator for the selected 

is provided a direct broadcast satellite receiver, which virtual channel. 

includes a first tuner tuned to one of a plurality of channels accordance with another aspect of the invention, a 
in a direct broadcast satelUte band and outputling a first ^^^^^ ^ provided for integrating local over-the-air broad- 
video signal; a secondtunertuoed to oneof a pli^^ 5 cast channels for display by a direct broadcast sateUite 
channels m at least one of the VHF, UHF and CATV bands ^^^^.^^^ ^ j^^^j. ^^^^^^^^ 
and oulputting a second video sign a ; a source selector ^^^^^^ .^^^^^^^ ^ j^^^^.^^ .^^^^.^^^ 

selectively outputtine one of the first and second video . uif.i.j'»uj* 

* . , . 1 . • related to a geographic area m which the direct broadcast 

signals as an output video signal: a memory stormg an array f^*^^ ... , 

°. . -^lu 111- '.J satellite receiver operates; retneving local channel inform a- 

of virtual channels, each virtual channel havmg associated -,n «• u a *u 1 m^^* *;^, ^ -.^-^^-^^ 

, . , .* . . c.tT J tion based on the location identmer; and assigmng local 

therewith a source indicator specifying one of the tuners and . , ^ 1 * j u i • *u » u j * * n * 

, . J. , . c I. 1 channels to selected channels in the direct broadcast satellite 

a channel indicator specifying one of the channels on the ■ „^ i™i ;«f..™o#;^r, 

, ^ : if 1 J * *u receiver m response to the local channel miormation. 
specified tuner; and a controller, coupled to the tuners, the 

source selector and the memory, the conlroUer selecting a Th^^e and other advantages and features, which charac- 

virtual channel in response to a user input by (l)outputting .5 t^rize the invention, are set forth in the claims annexed 

a select signal to the source selector to select the specified hereto and forming a further part hereof. However, for a 

tuner for the selected virtual channel; and (2) outputting a ^^^^^ understanding of the invention, and of the advantages 

tuning signal to the specified tuner for the selected virtual objectives attained through its use, reference should be 

channel to select the specified channel for the selected "^^^^ the Drawing, and to the accompanying descriptive 

virtual channel 20 ^ which there is described preferred embodiments of 

According to an additional aspect of the invention, a video invention, 

component is provided for receiving a cable television signal BRIEF DESCRIPTION OF THE DRAWING 
having a plurality of channels, at least one of which is 

scrambled, the cable television signal further received by a FIG. 1 is a functional block diagram of a preferred video 

cable descrambler which descrambles scrambled channels. 25 system consistent with the principles of the present inven- 

The video component includes a first external input receiv- tion. 

ing the cable television signal; a tuner coupled to the first pjQ 2 is a table of exemplary data for a plurality of virtual 

external input and being tunable to output one of the channels stored in the memory of the video system of FIG. 

plurality of channels from the cable television signal as a j 

fir^t video signal; a second external input receiving a second 30 * piq. 3 , flowchart illustrating the program flow of a 

video signal from the cable descrambler; a transmi ter for ^^^^^^^ New_Virtual_Channel routine implemented in 

outputting a tuning signal to the cable descrambler to tune ^.^^^ system of FIG. 1. 

the cable descramber to output one of the plurality of ^ ' * ^ r 

channels; a source selector receiving the fir^t and second F^^. 4 is a flowchart illustrating the program flow of a 

video signals and outputting one of the video signals in 35 P^^^^^^^ Virnial_Channel_Up routine implemented m the 

response to a select signal; and a controller, coupled to the ^^^^ ^y^^^^ ^ 

tuner, the transmitter, and the source selector, the controller, FIG. 5 is a block diagram of one preferred implementation 

in response to a user selection of a scrambled channel, of the video system of FIG. 1, implemented in a Direct 

automatically selecting the second video signal and tuning Broadcast Satellite (DBS) receiver. 

the cable descrambler to output a corresponding 40 FIG. 6 is a block diagram of another preferred implemen- 

descrambled channel in substitution therefor. tation of the video system of FIG. 1, implemented in a 

In accordance with a further aspect of the invention, there television, 

is provided a remote control for controlling a plurality of FIG. 7 is a block diagram of yet another preferred 

video sources coupled to a video display through a source implementation of the video system of FIG. 1, implemented 

selector. The remote control includes a keypad including at 45 in a universal remote control. 

least one operator actuated key; a transmitter emitting actu- g ^ ^lock diagram of a single transmitter imple- 

ating signals to control the plurality of video sources and the njentation of the universal remote control of FIG. 7. 

source selector; and a controUer, coupled to the keypad and „^ « • .i 1 j- r . . • 1 

*u . *u * 11 r ^ • FIG. 9 IS a block diagram of a two transmitter implemen- 

the transmitter, the controller generating, in response to „. . ^ .irt-T.r-.-i 

, . r^i. 1 £1 . ' 1 * « u *u * * tation of the universal remote control of FIG. 7. 

actuation of the key a first signal output by the transmitter to 50 

the source selector to receive a video signal from a selected FIG. 10 is a flowchart illustrating the program flow of a 

video source in the pluraUty of video sources for display on preferred Localize routine implemented in the DBS receiver 

the video display; and a second signal output by the trans- ^■ 

mitter to the selected video source to select one of a plurality nFTAiT PT^ nP<?rt? iPnnM OF thf 

of channels .o be output as the video signal by the selected ss ""^J^^i^^i^EMmSm^™ 

video source. 

According to an additional aspect of the invention, a Turning to the Drawing, wherein like numbers denote like 

methodof integrating a pluraHty of video sources for display parts throughout the several views, FIG. 1 illustrates a 

on a video display is provided. The method includes the preferred video system 10 consistent with the principles of 

steps of generating an array of virtual channels, each virtual 60 the present invention. Video system 10 generally includes a 

channel including a source indicator related to a desired controller 12, controUed via user input block 14, and 

video source and a channel indicator related to a desired coupled to a memory 16, a tuner selector 20 and a source 

channel for the desired video source; and in response to an selector 30. Video signals are provided by a plurality of 

operator input, selecting one of the plurality of virtual video sources 5 (i.e., numbered 1 to n) which are tuned 

channels by selecting the video source related to the source 65 through a plurahty of tuners 22 which are controlled via 

indicator for the selected virtual channel for output on the tuner selector 20 and source selector 30 to output a video 

video display, and by tuning to the channel on the selected signal comprising a selected channel from one of video 
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sources 5. The output of source selector 30 is provided to virtual channel. Tuner selector 20 may also include a mul- 

audio/video processing block 35 which respectively outputs tiplexer to route the control signal to the appropriate tuner 

separate audio and video components to speakers 36 and 22. Tuner selector 20 may also include separate latches or 

video display 38. other storage mediums for maintaining each tuner 22 at a 
Video sources 5 may include various video broadcast 5 given channel. For example, tuner selector 20 may be 

mediums such as over-the-air television broadcasts (e.g., implemented as a multiplexer coupled to the gate inputs of 

VHF, UHF, etc.), cable television (CATV), and satelHte a plurality of latches coupled to the channel selector inputs 

transmission systems such as Direct Broadcast Satellite of tuners 22. A separate channel bus may be coupled 

(DBS), among others. Multiple video signals are typicaUy between controUer 12 and tuners 22 to provide the desired 

broadcast simultaneously as different frequency components tuning control signal. A tuner 22 would be controlled by 

of a broadcast transmission (as with cable and DBS), or as placing the appropriate tuning control signal on the bus and 

separate signals at allocated frequency bands (as with over- routing a suitable latch control signal through the multi- 

the-air). In the alternative, a video source may include only plexer to cause the latch for the selected tuner to capture the 

a single video signal (e.g., from a camcorder or VCR) which tuning control signal from the bus. 

may or may not need to be demodulated with a tuner, or may ^5 Tuner selector 20 may also be implemented in alternative 

have one or more signals modulated at different carrier manners. For example, tuner selector 20 may be imple- 

frequencies in an internal or proprietary broadcast medium. mented at least partially in controller 12 with separate signal 

Other video sources may also be used in the alternative. paths to each tuner. Moreover, as will be discussed, tuners 22 

It should be appreciated that, for example, over-the-air may be implemented in separate electronic components, 

broadcasts all represent a single source, even though differ- controlled, for example, through IR or RF transmissions, 

ent tuners may be required to receive channels in different Other suitable designs should be apparent to one skilled in 

broadcasting frequency bands. For example, separate tuners the art. 

may be provided for VHF and UHF signals, as well as for As discussed above, tuners 22 typically receive as an 

tuning HDTV, NTSC or PAL compatible signals, but all input signal multiple video signals at different frequency 

represent a single video source. Similarly, cable and satellite bands. Tuners 22 typically output a single video signal that 

transmission systems also each represent single video is amplified and filtered from the input signal. The output 

sources, irrespective of whether separate tuners may be signal of a tuner may be fully demodulated, or may be 

required to receive all available channels from the sources. modulated at an intermediate frequency (IF) from which 

As a specific example, it is proposed for broadcasters to audio, color and synchronization information must still be 

transmit their programming in both HDTV and non-HDlV obtained. It is important to note that in the preferred 

formats so that ownere of HDTV receivers can obtain the embodiment, video signals from different channels are not 

benefits of improved picture quality, while owners of non- modulated or "re-broadcast" on different carrier frequencies 

HDTV receivers can still receive the programming without for receipt by another tuner (e.g., as with many VCR's which 

upgrading their receivers. Separate HDTV and non-HDTV output video signals on VHF channel 3 or 4). Instead, the 

tuners may be required in an HDTV receiver, with the outputs of the tuners typically represent single demodulated 

HDTV tuner automatically selected whenever a program is video signals, only one of which is output from source 

broadcast in HDTV format. However, since both the HDTV selector 30. 

and non-HDTV signals are over-the-air (or provided at Tuners 22 may vary, particularly depending upon the 

different carrier frequencies in a CATV broadcast system), video sources to which they are connected. DBS, cable and 

and since each transmits essentially the same programming over-the-air signals typically require different tuners, for 

for a given broadcast, the HDTV and non-HDTV signals example. Moreover, different analog, digital and hybrid 

should not be considered as emanating from separate video tuners are known in the art and may be used in the preferred 

sources. embodiments of the invention. The tuners may be controlled 
Video system 10 preferably operates by implementing a 45 via analog and/or digital signals, and it should be appreci- 

"virtual tuner" to select among a plurality of "virtual chan- ated that digital-to-analog converters may be required 

nels" and thereby integrate various channels from various between tuner selector 20 and tuners 22 should the tuners 

video sources and facilitate selection of video signals from require analog control signals. 

the various sources. Each virtual channel has associated with Source selector 30 operates as a multiplexer to output one 

it at least a source indicator and a channel indicator which of the video signals from tuners 22 in response to a control 

represent the source to view and the particular channel to signal from controller 12. It should be appreciated that any 

view on that source. Additional information, e.g., a channel suitable alternate switching mechanism may also be used to 

identifier (which could represent a textual description of the select one of the video signals from tuners 22 for output 

channel), a parental lock flag, among others, may also be from source selector 30. Additional processing, e.g., sepa- 
associated with a virtual channel. 55 rating out audio, color and synchronization information, or 

Virtual channel information is preferably stored in image enhancement and filtering techniques, is preferably 
memory 16 coupled to controller 12. The controller, in turn, performed on the video signal output from source selector 
receives input from a user input block 14, which may be a 30 before display on video display 38 and speakers 36. 
remote control receiver, or keys or buttons accessible by a It should be appreciated that the individual components in 
user, for example. Controller 12, in addition to overseeing 60 video system 10 correspond to similar components in con- 
other functions such as processing user input and other ventional televisions and video systems. Consequently, it 
routine system fiinctions, implements the virtual tuner should be appreciated that any alternatives and improve- 
through controlling tuner selector 20 and source selector 30. ments developed in conjunction with conventional video 

Tuner selector 20 preferably outputs a control signal to the systems, televisions and other video components may be 
one of tuners 22 that corresponds to the source indicator for 65 implemented in connection with the preferred embodiments 

a given virtual channel to tune the appropriate tuner to the as desired. Moreover, no additional disclosure regarding the 

channel corresponding to the channel indicator for the implementation of these components is provided herein as 
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the specific implementations would be readily apparent to 
one of ordinary skill in the art. 

FIG. 2 illustrates a preferred arrangement of data for a 
series of virtual channels stored in memory 16. For example, 
each virtual channel may include at least a video source 
indicatoi- (here 0-3, where O=over-the-air television, 
l=cable, 2«DBS, and 3=direct line) and a channel indicator 
(the range of which may be specific to each source). The 
channel indicator could represent a numerical channel 
number, a tuning frequency corresponding to the channel, or 
even an analog value corresponding to the same for con- 
trolling a voltage controlled oscillator (VCO), among other 
formats. Moreover, additional data (e.g., a channel ID to be 
displayed on the television and optionally usable for finding 
channels) may also be stored for each virtual channel. 

The particular arrangement of virtual channels in FIG. 2 
highlight several advantages and features available from the 
use of virtual channels. First, virtual channel I illustrates the 
ability to map a direct video source such as a camcorder into 
a tuning sequence. In this instance, no separate channel 
identifier may be required (e.g., using 0 as a null value), or 
alternatively, if the camcorder broadcasts at a preset VHF 
frequency (typically channel 3 or 4), that channel may be 
supplied. 

Second, virtual channels 2-6 and 9-10 illustrate how 
channels from multiple sources may be integrated together. 
For example, virtual channels 4 and 5 may be assigned to 
local over-thc-air channels and integrated into a series of 
DBS channels (e.g., channels 2-3 and 6) such that local 
channels may be easily accessed by a DBS user, A DBS 
content provider may even allocate blank channels to local 
programming so that individual users in different areas of the 
country could map local channels to the blank channels 
without having to move the overlapped channels to other 
virtual channels. Also, as illustrated by virtual channels 2-6, 
virtual channels may be mapped to the same actual channel. 
Alternatively, as illustrated by virtual channel 10, actual 
channels may be assigned to different virtual channels. 

Third, virtual channels 7-8 illustrate how channels may 
be rearranged as a user desired. For example, DBS channels 
12 and 8 have been mapped to virtual channels 7 and 8 to 
group together several news-related networks. This would, 
for example, permit users to rearrange channels into groups 
of related programming (e.g., news, sports, kids, movies, 
music, etc.). 

In general, the use of the virtual channels permits a user 
to select the arrangement of channels from different sources 
irrespective of the ordered arrangement of channels on each 
of the sources. Consequently, a significant degree of pro- 
gramming flexibility is attained through use of the preferred 
embodiments of the invention. 

Returning to FIG. 1, implementation of the virtual chan- 
nels is preferably accomplished through channel selection 
routines executed in response to specific user input from 
block 14. As with many conventional video systems, chan- 
nels are preferably selected via direct (or random) access 
(e.g., through a numerical keypad on a television, other 
electronic component, or remote control), or through chan- 
nel up (+) and channel down (-) buttons (also on a 
television, other electronic component, or remote control) 
that select immediately succeeding and preceding channels. 
Other manners of selecting channels, e.g., selecting via an 
on-screen display, may also be used. 

FIGS. 3 and 4 illustrate two sample routines, executed on 
controller 12, for handhng the virtual channels in video 
system 10. Other routines executed on controller 12 to 
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perform other conventional tasks are not disclosed herein as 
they are not necessary for a full understanding of the present 
invention. 

Virtual channels may be implemented on controller 12 by 
simply accessing memory 16 and sending appropriate sig- 
nals to tuner selector 20 and source selector 30 to output the 
appropriate channel on the appropriate source. However, in 
the preferred embodiment, controller 12 eliminates unnec- 
essary control signals and thereby speeds performance by 
maintaining a Current_Source variable indicating which 
video source is selected, as well as a separate Current_ 
Channel variable for each video source. 

FIG. 3 illustrates a New_VirluaI_Channel routine 40 for 
providing direct access tuning of video system 10, A calling 
routine preferably passes as input to routine 40 a new virtual 
channel stored in a Virtu al_Channel variable. Routine 40 
begins in block 42 by retrieving the source and chaimel 
indicators (designated New_Source and New__Channel) for 
the selected virtual channel stored in memory 16. 

Next, in block 44, CurTent_Channel on New_Source is 
compared to New„Channel. If they are equal, no modifi- 
cation to the tuner 22 corresponding to the New_Source is 
required, and control passes to block 46. If, however, they 
are not equal, block 45 is executed to tune New_Source to 
New_Channel before passing control to block 44. 

Next, in block 46, New_Source is compared to Current 

Source. If they are equal, no modification to source selector 
30 is required, and control passes to block 48. If, however, 
they are not equal, block 47 is executed to select New_ 
Source on source selector 30 before passing control to block 
48. 

Next, in block 48, the current channel and source are 
updated by setting Current_Source equal to New_Source, 
and setting Current_Channel for New_Source equal to 
New_Channel. Routine 40 is then complete. 

Routine 40 may also be called in response to channel up 
and channel down button depressions, with the calling 
routine handling incrementing and decrementing the 
Virtual„Channel variable. On the other hand, it may be 
preferable to separately handle the channel up and channel 
down button depressions. In particular, separately handling 
these functions may permit "pre-tuning" of non-selected 
video sources to occur and thereby speed the transitions 
between virtual channels. 

For example, FIG. 4 illustrates a Virtual_Channel_Up 
routine 50 for selecting the next virtual channel. A calling 
routine preferably passes as input to routine 50 a new 
Virtual_Channel variable. The calling routine also handles 
incrementing the Virtu al_Channel variable, as well as wrap- 
ping the variable around when the maximum channel is 
selected. In the alternative, maintaining the Virtual_ 
Channel variable may be handled by routine 50 if desired. 

Blocks 52, 54, 55, 56, 57 and 58 generally operate in the 
same manner as blocks 42, 44, 45, 46, 47 and 48 of routine 
40, whereby the New__Source and New_Channel corre- 
sponding to the selected Virtual_Channel are selected for 
viewing. Blocks 60-66 are also executed in this routine, 
however, to attempt to pre-tune non-selected sources to 
anticipate future key depressions by a user. In particular, it 
is assumed that, when a channel up button has been 
depressed, the most likely next occurrence is that the chan- 
nel up button will again be depressed. Thus, blocks 60-66 
attempt to, when possible, tune the source corresponding to 
the next virtual channel to the channel corresponding to the 
immediately following virtual channel, such that when the 
channel up button is again depressed, only the source need 
be selected. 
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Block 60 first accesses the virtual channel table in FIG. 6 illustrates video system 10 implemented in a video 

memory 16 to obtain Look_Ahead_Source and Look_ component such as television 120. Television 120 generally 

Ahead_Channel variables corresponding to the next virtual includes a controller 122 which receives user input from a 

channel adjacent the current virtual channel (this block may remote control 125 through an IR (or RF) detector 124. 

also include wrap-around detection to look at the first virtual 5 Controller 122 is coupled to a VHF/UHF/CATV tuner 128 

channel when the last virtual channel is currently selected), and a four- way source selector 126. Source selector 126 

Next, in block 62, Look_Ahead_Source is compared to receives video signals from internal tuner 128, as well as 

Current_Source. If they are equal, then no pre-tuning may three external inputs (designated VIDEO 1, VIDEO 2 and 

be performed, so routine 50 is completed. If, however, they VIDEO 3), and outputs a video signal selected from one of 

are not equal, control next passes to block 64 to determine the inputs to monitor 132. Other circuitry, e.g., synchroni- 

if the Current__Channel on Look_^ead-Source is equal to zation and audio processing circuitry, is not shown sepa- 

Look_^Ahead_Channel. If they are, the tuner corresponding rately in FIG. 6, 

to Look„Ahead_Source is already tuned to the proper Television 120 also includes an external IR (or optionally, 

channel. If not, blocks 65 and 66 are executed to (1) tune an RF) transmitter 130 used to supply control signals to 

Look__Ahead_Source to Look_Ahead_Channel, and (2) external components such as DBS receiver 116, cable box 

update Current_Channel on Look_Ahead_Source to 112 and VCR 114. Altematively, a wired connection could 

Look_Ahead„Channel. Routine 50 is then complete. be made, e.g., in a proprietary networked system. 

A routine for handling a channel down button depression As shown in FIG, 6, a nimaber of video sources may be 
operates in the same manner as routine 50, except that the coupled to television 120. For example, an antenna 4 or 
Look_Ahead_Source and Look_Ahead_Channel are 20 ^^^^^ television signal 2 may be coupled to tuner 128. 
obtained from the immediately preceding virmal channel, as Additional external video components, e.g., DBS receiver 
it is assumed that the most likely next occurrence is another 116 (coupled to satellite dish 6), cable descrambler (or cable 
depression of the channel down button. Other look-ahead box) 112, or VCR 114 may be coupled to the external inputs 
functions may also be incorporated into the above-routines. of television 120. In addition, a direct video signal may be 
For example, routine 50 may be modified to also look at the ^5 supplied, e.g., from a camcorder 118. In the configuration 
immediately preceding virtual channel to anticipate a user shown in FIG. 6, a tuner selector is implemented by con- 
going back to a just-viewed virtual channel. A look-ahead troller 122 in combination with IR transmitter 130 to trans- 
function may also search forward or backward through the mit appropriate control signals to tune tuner 128 as well as 
virtual channels to pre-tune the closest non-selected source the tuners in the external devices 112, 114 and 116. Virtual 
in a given direction. In addition, the look-ahead functions 30 channels are stored in a memory (not shown) coupled to 
may be incorporated into direct access routine 40 if desired. controller 122, and implemented in a manner discussed 
Other modifications should be apparent to one skiUed in the above. 

art. FIG. 7 illustrates video system 10 implemented in a 

\^deo system 10 may be implemented in a number of universal remote control 150. In this implementation, remote 

electronic components and systems consistent with the 35 control 150 generates two signals, a first or source select 

invention. For example, FIGS. 5-7 illustrate three preferred signal 151, and a second or channel select signal 152. 

implementations of video system 10. Therefore, both the source selector and the tuner selector are 

FIG. 5 illustrates video system 10 implemented in a Direct implemented in remote control 150 via the generation of 

Broadcast Satellite (DBS) receiver 100, Conventional DBS signals 151 and 152, 

receivers are available, for example, from RCA and Sony, 40 As shown in FIG. 7, remote control 150 may control a 

among others. DBS receiver 100 includes a controller 102 television 140 (having controller 142, IR detector 144, 

(memory not shown) coupled to a DBS tuner 108, an source selector 146, tuner 148 and monitor 145. Remote 

auxiliary tuner 109 and a source selector 106. An IR detector control 150 may also control several external devices 

104 (or optionally, an RF detector or other manner of coupled to external inputs on television 140, including cable 

receiving remote control signals) receives control signals 45 box 112, VCR 114, and DBS receiver 116. In addition, 

from remote 105 to provides them as user input to controller similar to television 120 of FIG, 6, any of a number of video 

102. DBS tuner 108 is coupled to a satellite dish 6 for sources, e.g., satelhte dish 6, cable television signal 2, 

receiving and decoding a satellite video signal. Auxiliary antenna 4 and camcorder 118 may be coupled for display on 

tuner 109 is preferably a CATV and/or VHFAJHF tuner television 140. 

coupled to an antenna 4 for receiving VHFAJHF over-the-air so FIG, 8 illustrates remote control 150 in greater detail. In 

video signals, or optionally, a cable television signal desig- this embodiment, remote control 150 includes a controller 

nated at 2, Source selector 106 operates as an A-B switch for 153, memory 154, keypad 156 and remote control (typically 

outputting a video signal from one of tuners 108 and 109 and IR or RF) transmitter 158. The hardware components imple- 

providing the video signal to an external television or menting these blocks may be similar or identical to any of 

monitor 8, Other components, e.g., user input buttons, signal 55 several universal remote controls available from a variety of 

processing components, etc. are not shown separately in commercial sources, with the program code implemented by 

FIG. 5 as they are not necessary for a full understanding of the controllers of these remote controls modified to imple- 

the invention. ment routines similar to routines 40 and 50 shown in FIGS. 

With the preferred hardware configuration of DBS 3 and 4, The specific codes and communication protocols 

receiver 100, it is possible to implement the preferred virtual 60 required to transmit appropriate control signals will vary 

tuner to integrate local broadcast and/or cable television depending upon the particular devices controlled by remote 

channels into the channel lineup of DBS programming, in control 150. The particular codes may be stored in non- 

the manner discussed above. In this configuration, controller volatile memory of remote control 150, or may be "learned" 

102 operates as the tuner selector by providing direct control by the control, similar to many universal remote controls on 

over each tuner 108, 109, Moreover, controller 102 65 the market, 

(specifically, its memory) stores the table of virtual channels In many embodiments, it may not be possible for remote 

and associated data therefor. control 150 to monitor the current channel settings for each 
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video source, particularly where it is possible via buttons oo or no additional hardware naodifi cations would be required 

the video sources themselves to change the channels. to provide this local channel download capability in these 

Consequently, sending channel up and channel down cona- DBS systems. 

mands may not be possible, thereby requiring direct access piG. 10 illustrates a preferred Localize routine 160 that is 

commands to be sent to the appropriate devices when 5 preferably executed in a DBS receiver such as DBS receiver 

selecting a given channel. 100 of FIG. 5. Generally, routine 160 would be executed, for 

FIG. 9 illustrates an alternate remote control 150' which, example, in response to a user inputting a "localize" com- 

in addition to a controller 153', memory 154, keypad 156 mand from an on-screen menu or other suitable input to the 

and remote control (IR or RF) transmitter 158, includes a receiver. In block 162, a location identifier is obtained from 

second remote control (IR or RF) transmitter 159. With this a user, e.g., through direct input of telephone number, area 

configuration, the transmission of first and second signals code, ZIP code, or address. In the alternative, a caller ID 

151 and 152 may occur simultaneously via the separate function implemented by a server computer may also be 

transmitters. This has the benefit of reducing the time used to obtain this information. Next, in block 164, local 

required to select the source and channel. It is possible that channel information is retrieved, either from an on-board 
some interference could occur, e.g., if the two electronic 15 database stored in non-volatile memory, over a telephone 

components receiving the signals required IR transmissions connection, or from embedded information in a satellite 

at the same carrier frequency. Therefore, this embodiment signal. Next, in block 166, this information is used to 

may be more useful where transmitter 158 is an IR trans- program a block of unused virtual channels with the local 

mitter and transmitter 159 is an RF transmitter (or vice over-the-air channel information. The number of virtual 
versa). 20 channels allocated to this function may vary, since different 

Virtual channels may be programmed into a video system markets have a different number of network affiliates as well 

in a number of manners. For example, virtual channels may as independent and public broadcast stations. Also, as dis- 

be programmed similar to channel programming of televi- cussed above, the local channels may be mapped to other 

sions and other electronic devices, e.g., using a series of virtual channels, thereby possibly requiring some sateUite 

on-screen menus. In addition, automatic programming rou- channels to be mapped to other virtual channels to accom- 

tines may be implemented to automatically detect viewable modate the local programming. 

channels within an available bandwidth. For example, in the In general, it should be appreciated that one principal 
situation of a DBS system in which it is desired to incor- benefit of the invention is in the ability to "map" channels 
porate local channels, it may be desirable to first auto- from one video source over channels on another video 
program the virtual channels with the available DBS source. For example, it may be desirable to utilize the tuning 
channels, then manually incorporate the local channels at functions of a television to display video signals from a 
desired virtual channels. Once the virtual channels are plurality of sources without losing the particular tuning 
programmed into video system 10, channel selection by a functions (e.g., parental lock, etc.) provided by the 
user is a straightforward process similar to conventional television, but which are otherwise lost when an external 
channel selectors for a single source. video source must be controlled separately to display par- 
Virtual channels may also be downloaded to a video ticular channels, 
system from an external source or retrieved from an Also, it may be possible to map premium cable channels 
on-board memory in the system. For example, a user may from an external cable box into the existing cable channel 
input a location identifier to indicate to a video system the lineup available through a television's tuning functions. The 
location in which the system is installed. Based upon this premium channels may even be automatically mapped over 
information, the video system may then obtain local channel the scrambled versions thereof such that the unscrambled 
information and utilize the information to integrate local versions of the premium channels are displayed instead of 
channels into a channel sequence of satellite channels. the scrambled versions, thereby permitting any enhanced 
The location identifier may be any information suitable to 45 tuning functions of a television to be retained even if they 
identify the local broadcast channels available for a given are not supported directly by the cable box. 
location. For example, suitable location identifiers may Another principal benefit is that channels from different 
include ZIP codes, telephone area codes and exchanges, and sources may be arbitrarily assigned to virtual channels 
street addresses, among others. without respect to the actual arrangement of channels in a 
The local channels may be automatically incorporated at 50 frequency range on a given source (i.e., VHF channel 2 need 
corresponding virtual channels (e.g., local channel 3 located not be immediately before VHF channel 3). The virtual tuner 
at virtual channel 3), whereby existing channels on other essentially may create a layer of abstraction which disasso- 
sources would be moved to other virtual channels. In the ciates the process of selecting a program from the underly- 
alternative, a block of unused virtual channels may be ing video source and channel for the program. Once 
reserved for local programming, with the local channels 55 programmed, the user no longer is required to know or care 
added upon download. from which video source or electronic component a program 
The local channel information may be obtained in a emanates, or from where on that video source or component 
number of manners, such as by accessing an on-board the program is located. In many conventional tuning 
database, or by downloading from an external source. The arrangements, channels are associated with predefined car- 
information from an external source may be encoded within 60 rier frequencies that cannot be changed. With the present 
a video stream over a cable line or satellite signal, provided invention, however, the virtual channels are freed from such 
in a separate signal such as an over-the-air broadcast signal, / associations, and thus may be arranged non -sequentially 
or provided by a server computer over a network or tele- with respect to any particular video source, 
phone line. Many DBS systems, for example, already are Moreover, with respect to the automatic incorporation of 
capable of communicating with another computer system 65 local channels into a video system as discussed above with 
over a telephone line and performing software upgrades via reference to FIG. 10, one principal benefit is that individual 
information encoded in a satellite signal. Consequently, little video systems may be automatically configured with local 
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programming, and consequently, the broadcast networks signal, related to the source indicator of the selected 

carried thereby, without violating exclusivity arrangements virtual channel, to the source selector, and outputting a 

with local affiliates. As discussed above, broadcast networks tuning signal, related to the channel indicator of the 

such as ABC, CBS and NBC cannot be incorporated into selected virtual channel, to the selected UJoer. 

DBS systems in areas served by local affiliates. However, by 5 2. The video system of claim 1, wherein the video sources 

incorporating the local broadcast signals into selected virtual are selected from the group consisting of cable television 

channels, the broadcast networks are de facto incorporated signals, over-the-air broadcast signals and satellite signals, 

into the DBS system where they were heretofore prevented 3 -j^^ ^jj^Q system of claim 1, wherein the source 

in many instances. Moreover, due to the automatic nature in ^^^^^^^ ^^^^^^^ receives a third video signal from a direct 

which localizing of a DBS receiver may occur, a DBS 10 ^.^^ source 

manufacturer may produce a single design for distribution ^ ^.^^^ ^ ^^^^ ^ ^^^^^.^ ^^^^ ^.^^^j 

throughout a large area such as the United States then ^^^^^^^ ^^^^^^^ ^ ^^^^^^^ .^^^^.^^^ 

enab e he receiver to automatically configure itself after ^ ^.^^^ ^^^.^ ^^^^^ comprising a 

installation at a particular location. , , . n-. • V • c . j 

- direct broadcast satellite receiver housing the first and 

Various modifications may be made to the preferred i5 ^^^^ ^^^^^^ ^^^^^ selector, the memory and the 

embodunents without departing from the spirit and scope of controUer, wherein the first tuner is a sateUite niner and the 

the invention. For example, as discussed above, textual ^^^^^ ^ ^ VHFAJHF/CATV tuner, 

channel identification may be stored for each virtual ^ ^.^^^ ^^^^^^ ^^^-^ ^ ^^^^^^ comprising a 

channel, thereby permittmg display of the textual informa- television housing the first tuner, the source selector, the 

tion and access of virtual channels by inputting or searching 20 ^^^^^ controller. 

the textual information. Other modifications will be apparent 7 ^^^^^ ^^^^^^ ^^^^^ ^ wherein the television 

to one skilled m the art. farther includes: 

What is claimed is. . . external input receiving the video signal from the 

1. A video system, composing: j * a 

' ^ ^ 25 second tuner; and 

(a) first and second tuners, each tuner coupled to a video . 1 1 , *u « 

, . • . i_i . r 1 i « f (b) a remote control transmitter, coupled to the controller, 

source and being tunable to one of a plurality of ^ ' ■ w fi. At 

. , f ^ .J . , „• „ for outputting a tuning signal to the second tuner, 

channels from the video source m response to a tumng ^ ^^^^ ^ J ^^f,^ ^^^^^^ comprising a 

signal, and each tuner outputUng a video signal; ^^^^^^ ^^^^^^ ^^^^.^^ ^^^^^^ controller, the 

(b) a source selector receiving the video signals from the 3^ ^^^^^^ ^^^^^t^Q^ ^^^^^^ including a remote control transmitter 
first and second tuners and outputtmg one of the video sequentially outputting the select and mning signals to 
signals in response to a select signal; ^^^^ selector and the selected tuner. 

(c) a memory storing an array of virtual channels, each 9, The video system of claim 1, further comprising a 
virtual channel having a channel indicator related to a remote control housing the memory and controller, the 
desired channel and a source indicator related to a 35 remote control further including first and second remote 
desired tuner; and control transmitters for respectively outputting the select and 

(d) a controller, coupled to the tuners, the source selector tuning signals to the source selector and the selected tuner, 
and the memory, the controller selecting one of the 

plurality of virtual channels by outputting a select * ♦ ♦ ♦ * 
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